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^ & L < 

A'W 7"'J v KMX>g#:f|jlJfP'> 

^tA^ULA AA^bA^ 1~^TOg#:$IJf®T;V^'J XA ^iuHEifeAMcon 

x t? j. - * itzmm t * j: 9 * ms ih^/a m a ts\ a wtris g #ftunp 

L A t?a - 9 Ultl “A L 

— SBco-9- — 5K-=e — X L^A g^lJfPT^n"'; XA<^^lr|Eg#:«IJfW 
Hfi^iffiiE±ift#8PK!!§t L^nLl^o+J--*'^- * g#:$iJ^T;bXi; x 

Atifrffi^A^con >}£*.- 9 

* £ ri*i>m fc & »K mi IS g #® IJ^^S A «fc rate g #:$« v x r- A <7)rat4 £ 

f£$m^'A§ < g]±LAo 

[0 0 3 6] 

wtrj&osi *k ^tr— Af±. (M/ 

~- — x y) *E#}tLx. « 

mxi±. m ±m<D7 > t? ^ - x j& f fw#p»it ltui# la fris^ 
LTmTSB^Ri^^E^'fW^ A AA» LTbuSE^x x> 4E — rfc'-t — X AIEiljA' 
-74- t-s*v 9Mm*-7<D : J&m*mtzlz*mLtio :w: £0> pis 
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'I* £ tL tz > 00 X. (i'tuSfiA lEiftlt a ^ m >iM£® 4' £"</> iS:5effif $R 

LAA'oT, Huieg#:$IJt®T7l/n"0 

, m ssis^it m & nm @ mmm r & =r vxa^ k& a & t%<xi>ffim±oi<z% 

[0 0 3 73 

hu sb%±^ <Duy\'^-t? tmmun LxmtjL tz mu t l x < nmMm & & tu 

f^ot, huss^ 

- t<ox£ < r 

li% bfrb'o ZfDtzib. MUi&±m<V=i>\'x--?frCimt)Zti2> 

mu t Lx<D&w&^zmmm^%'*^Mn^<v : jf^i l z^’t&fztb(D. 

ztuzx*), (n 

1 6#hs) o *<r>xt)mz=i>is J L-?<7)r-?Mme>—tit&)%^& 

X\ >A7x-7i LT#A.L'CV^RS-232C^'>0 T;i/jIftAA£ 

mm L. i/:, ^t«ii 

t ti-S & <7>£ffl^.2> J: ^ tc L, ^^BOIlfjfP 

<vm, K 

4 •> iN*£* & A £ Htr <7) n > h° :* - JR f) & tr A *5 <mftit£ Jg*c L A 0 

[0 0 3 8] 

0 #ATHUfB/«iE 

A^U 3 7‘? «t -9 [z-f htztb, •9--*v?;wx?S 

^/^#^®£P433§LA 0 HI 4 ^ J; J9 ^ huIS-»/- 

&*£Sfc9!1-So -9— 7ii. ^i£^BC|*i/iS£*LT^& 
CPU 7 1 KJ: 

2 frb&hiiX < ^4(7)t-^-^ 3 tctH 7l£ 

i><DX'&Zo 
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* - K<h 

&/vjmmwt 7 n xti z ti %> f *)v x m^r a g 'mmm ^ & & 0 -u - - */ -? >v x ?s 

ii/WmmW. 7 ti, ^ 0 #xtiHMS-Sf-i3 «t U 

2 'C£jS£*i£ 

AiS'aL. ^-tUC^-cJ'V'T^ — U ^ 

3Hm*-r&d£ 7&«-C § £ o >1 <7> X n K -9- - *V n’;u X tM^g 3 £ m i&t 

zmmhM^w o #*.* - 1 

rfnrmtb'ifz o HfrSBSMUf®^g^[5lM> ^S(C0V'-ct/hMfki3«t 

£#j® U f^Ctifcf^ 2 5 0 g oMtfbfcSS 

®L7to 

[0 0 3 9] 

mi 4CJ: *)®m-t2 > 0 

»'£>#x.£d<h7b ? -c£& 0 CPU 7 l 

it, rS^JWfcBMeU 

ft ^tvx frfB+h-#7Auxlf^££/& i, huSBA^ </>- 9--#'^e- * 3 £IEtb£ 

itici A mrfBg#$U^^g^#»bJMf^1« 

Mgt LTflJffl L, Cl t £nTft£ 

tLfzo &’e%2>tz*b. rA'/Aij n-7°^<7)^tC'|Sti 

*v^^(ii#fMf9i:¥*&»IKom-^OitmS:g#«lJ«l1B!l^«< d t CJ; ^ & 

LT&imftW«^'0 *A'Jtl>;bt:j: 0^0 3 7'/^' 
iS&Lfcv'<fc 9 KffiJftlStU 7V3 
EbtftWH;g< ;b(ab> 7/3 x^o 
d <b ^ S "5T t£ t % o A 0 
[0 0 4 0] 
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Lt th Zhtf’Xz^b 4 n 4ttaA<h Lfz a El 1 4 
T. y -r’j 6 1^1), 8 ^‘bHufe^- 

7 CAT] & L < ti$J 0 

L<(i, frffi+>--^/^u^ri^/-®#^s 

7 ? 3 mjfE-4- 

- jk ^ * «£*/■&#«« 7 <o wra * a o $ n * o -tin 

cfcO> ^7f'J ^f£4#?ft^^-r'j£Mtf J 4 < * 0. ^7f'JOl^iIi;l 
A 0 , KM* 4yf teXtifetitz 0 , BEIftO&SIHt K <t 0 BE£g A*4LA0-t£ 
4' A" co AW A * 4 *8* iz ffi± L , lu lE/hMte #$IJfp yXrAO 

ftgffi±^£144iSjtf>£ d A 0 £A, tuIEg#:$IJ 

f®^SffiiJ<7)S^-e^4 < , t ^ffl-^-5 d b iz L tz<D\z i> 

Zta&^ buIEA^^" 4 / — jK 

•t— * 3 & SESfr L 4 < 4&A*A g#flJf(I^®^«^^|&^tLTv^T^BgSE/h 
IIA^'J n ~f 9 l±&WF1&\iZV&2>fzito-(:$>2> z 1 1, /MSfttA^V =? ’f9ij** 
t: -ffl7'/n>A'j a y° 9 A*A &W$mmW:<z>m : M£ty 

o ARiE-C *> A (± nTifg <ttb ^fzfztb’e&ZZ biz £Z > 0 

[0 0 4 1 ] 

HuSE^-^V^wxrI^A^#^e<7)#*fi^»^<7)iiA 
Hct o-c mjfE-^-^/^uxrl^-A^O# 

CPU 7 1 LAR£K**i£g 

Sfclft ^fMn L, g tm $ -££ £ <h -Cx KfiPM tclI'Jf $ -£ £ tt& 
A4, hJIE- 9— 7 tc^O AtiA 0 
CPU 7 1KJ±, CPU 7 1 4 0 -b y 

•7^17 2ri*|*Jj®$;HT*3»K :ti^ffll/; 0 

i7t:f^itLt'/>-?>/'f;u^fel?IS7 , n/7Ali, HlftRKW, (tufE^'fv 
^S 7 2 CiMl^qElir^T Z t 41i^0i-^>IE#i!jMAnM-^4-SBt 

ra*5#KA*-r*o & L, CPU 7 

^ frSEIE#S!j^il^n'fa-^'^ i 'ttrSE^ >f 7 2 tcAAf $ *i4v'#t®*.fc 4 0 , >1 
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(Dt t & & t , mU?4-?$kWL7 cpu 

7 1 0 -t y Mf-^£ XjjL, WMixXf%t[slW;<7)7°u-tx$:%]t'ClK 

mz-£&o &<n%k 

cpu 7 i 

®7 2 V 7 F7x7^il/: 0 C 

*U-«fc*K CPU 7 1 <7)If ^ i ^ 

izLtzo Lr^fbo-ty 

iA, 'J-ty hit 

o> Mirsft^ecioT^^, *;#-■& s v & m & vibuzm&'w 

CPU 7 1 ^fl'Jf 77 h *i7®Ki3ltS 
#R30E1SrS&f££«®E LA ;i:t\ mTSE^ - *V n° ;p * X 

mnmmHmztifzo 

[0 0 4 2] 

tfz, *S&9§-cw\ HuIS-9-“^VN 0 ;ux^^/ / ^rj#^®nov>-r, iriB^- *v* 

'/it "a" /WW’zscWL 7 $ Xl Z> fB“^*^7)^ , |]^) % 

frit L T ml f E-9- - *V -? ;u x /! #^S K A* $ *i & ^ * <7> / -? ;u * ft ^ <o m& 

rn.it, text/, -€-W^®JCJEdI: 
tSMilBIILfco CPU 7 1 (i, 

/i^J»J^iHi-^\ isic/'g# 

3flJW§-^£#B#ft/IIJ LTV^o ^01/7S!L1SI7 7 h ^ iTCOcfi-eti, ZtLhs* 

u< its* )i'xm^i>mmLt:t#mi- *>&&.&£ l tz 0 

m*- KL&& Xo K L, 

3 ^$IJ69 K^ftS^e- K t & * J; ? K L, 
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Vt%2> 

iiCU 

X^-fuVyALfzo ZtUzj: 0, Mx. fi'tu S£ g ft$lJiP£| 
gcom^^Aorv^'V^S, 1" & fc> *> g WWM £ ft & v h o 

r & , ft*uf * i/'-^Jt^-h 

e 2A, iyfBg#$IJf«g^ct 0 g^ffflJfP 
7?^-|uIEg#:tlJia^®(7)l|^^' y A 0 ^mf€LT L t 
# * < * o tz®&-c i) , swmwfe^nmmzmmmm t^mm&zw o mx. 

&mzwb%m*mz-t£^o *$kf&*mmir2>zt-C' 

^a-ei^o 
[0 0 4 3] 

£fc, lige«|6^ 

7 ^AA $ ft*te^<Z)#*&l&l8HS-i§\ m 0 #x.tg 
is cfc A- * ^ infix'- * Kggjfe Lti 

(laKfc^T^imiaMs-f- m mmr-?) 

%mz.fCo 7 <D^)V7,$im$MR CPU 7 ltii 

ho -ft^f+ifJjA-? <t LT. 'im4 >9-y i-A*e**RS-2 

32C vOT^SifUJ; 0 HfrfSg#:©Jl^fi^^oTm*i-^ftaA^^x.^o 
IWt^f-^ (ifrlBco & (DKUb-r\ mrfS-U--^>^PX^AW^g 
7 </> AAiS - ^" ii L < titfjAfif^A'&ftti/ v^'ft& nJ $&'?:'&> Z> 0 huSS^#®JI®^ 
gAift ftr 

IB^S&tWBHg-^ * £* £ > iiU<7) -b > -9-0 A- ^ t hZ.t njif£ t 

sxzfzc o 

v^-rArajgHJ^HJ: 0t#^ft*iAtB7jA-^i*c?< vA-r AP05e£i»rfii t L 

fco 
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[0 0 4 4] 

iz.'mm znx^z> m be g mm r ^ x o x a n*t iti z>xt &x § 

mmBEmuu^n^Lfzo mi sc^ipt^ buiex-*' 
7 X'#tA£. ^ £ MfliJPJ X X t LTltuSEg 

£J&U mflE/hMfeA^ 1 ; 3 JU Hlf:„ & 

#it& i><Dx$>tu$£^o x<7)£ot,z-fz>xtx\ 

T^x*; XUogjgfiijf-^AA^Si: LXitd Xttfnmt%^tz 0 X^U- 9 

*m^z>xtx\ tt ie^m a^ •; =*-7°9izftix®mjjfo 
¥<D g izft7jz-r z>zt tfX U $>tzfri> X^mx^ V n 

XX £J&iKLt>'S «t 7 ZmMX^'J 3 XX 

3iJ&1-£-<hX'X'#& 0 -X)Av£X(i, *^-X(i^im«£Lt>'*ofc OX 
^>oT^>^i^tc(ii#:tiJf®r^xi; XAi:i 9 mrfE^x co-X-*'x- X 3 tc#A 

<b a * g ir $ n-c *3 «K < s #®jhp r x x o x a >-< g 

^>^<X-X/N°XX^X-SJ#^tt7 >— <+h-X^e-X 3 >— </J'Ml£A 
^') n XX 1 >X-t!>tf“ X >^< g#:$IJt$P TXX'J X'A ><7)7 4 - F7A y 
X tut® X - X^lKiV'T ^zztizxio t<f|E/hMMA^ V n 7° X 
fiE£*L£A*X ^Hr^^fFfe^rSrH^-C#* tOti-5, 

[0 0 4 5] 

mix Aijn/X f!f*<7) 3 A' J; C^Mff MfcSfM X) g #ffjlj#p 7 )U 

X v XAO0f3SJffi*^ov/>TgB3®-f*o 

( 3 

lic&iz^ /hMMA^v ^x?<Dmmmwzm^tz3mmmmiz'D^xmw 
X^>o MSM£®2 x>=t 7 iiZtemirZo <f> > 

>X"^. n-ij>X*£K 3-^ >X*£jX&& 0 &U XOIE£Mh!u 

X^gh Y<7>IE£$H£;&^gh Z<7)IE^^i#T^<EX^o 
[0 0 4 63 
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(- 9 -— y?) 

’f9tfkfo<T>7 9^-z-Z-— 9 flfi, ft £* — ffiltfVj'M'? v n 3 ~f 9 £ 

ffl&W-ft-z — 9 ZWmir&o 9<?)\o\$zMl %. Kfto 

tv»S 0 ( 

1) Oefc^tclfiau £ 

K«fc »), / -9 Z s t wns^SR^raisl^frCJ: Q&tbfzo 

[Ifc2 0] 



G, ( 5 ) = 



CO 



ns 



s 2 + 2g s co m s + CO, 



2 

ns 



• * • ( 1 ) 

[0 0 4 7] 

( if "j -f- > y • n — 0 > 

B#Wri ? -££*lT\/'£ 0 7°') >?9 >( &<D3i&lZ$>tzZo 

^Z-Vt e/mtsa, 9<7)!&n$:^mLfz, (ffl&Jj 

fa]) t’commto&w&it#: ( 2 ) < oi^c, -x;u 

d>hj— sjf te^fo]) ^ £ -COfciiMm^ (3) </> 

J; "9 tc &■ 0 

[m2 1 ] 

<7„(s) = e Ls — 

(* + 2$-,«„s + o) 2 m ){T„s + l)s 



• • • ( 2 ) 
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2 J 



G^(s) = e' 



-Ls 



+ 



K ^ o) i 



nsS + (O ns 



4 



s + 



• • • (3) 

[0 0 4 8] 

(3 — 4 y / -6f^) 

3 u- v />^n L-m, 

^ o ^tu±AAf£ 

3-|4c/)|lI|E^iiJ^i: LTSIJffp^rtToTv^o 

0 fn-7 

^ tiTV'-^o -?"^L^:2 <h LT^ K^"4” -5> 0 L- "C\ 3 — $i<7)[l] 

iEil»^T-'/W2^ (4) OJ: ^ 2 t 1 m 

[ 8^2 3 ] 

AT 

( 5 ) = e"** —5 2-=^ 

(s +2 g vc ( 0 n¥C s + ( 0 2 nYC )s 



... (4) 

[0 0 4 9] 

--t\ ^ f il'// > (K ^ , K d , K (p) (T <j>, T d ) iimmt 

> ^ zl v— v a jfc&tL, 2o<7)|5:fjt a— X n &5e 

£tifzi>w$>z> 0 ±|B3o</>^a;wcj:&'>< j.u-'>3 yffimt. 
Oftt^@3M5C^to ±ffi<7)3oc7)i^^EA^H^t L 

T, LQG (Linear Quadratic Gaussian) L Etl#r|TlJf£P T JL ^''Q XA 

£I£ft1-& 0 ££, £*6 1 ^fc-9— L 

tzo \zy^-y^Md, u — ')y <j> x 3--T > ^ Z^rti^ftiS I S O (Si 
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ngle-Input Single-Output) ^ S AiSjj5c7) 5 '&^;>.x-r A biZz^i Lftifi'7 4' — K 

zya y^ibho nbtitzum^Kx z>mm%sw:zm6 hz^-to 
[0 0 5 0] 

(ifciiilMJfP) 

o 

m 2 4] 



^ = ^I(D 

5 



• • • ( 5 ) 

[0 0 5 1 ] 

<j> o (5) <DmnY<z& 

^T(i, ^ < l £ i/;, 0 7^1" 

* «fc o . bY<Dm^±&fci£ir z> 

-?■ L"c> l&mttY&WL, 

^-y3'/^itft^-t^:J;il^Ilo^ (5) IcJjdA. &tKtf1t { £ 

icou^r t ^ A. ® («#t: y 

-2) o 

li§:2 5] 



vy = g 



T a 
s + T s — a 



<D 



• • • ( 6 ) 
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[m2 6] 



Vx = g 



s+T s-a 



(- 0 ) 



±u<D*7 r )nzj:z ; y $ sLU-i, 3 mm^WzfDit^ms^Tjkiro 

(±TMW}^:T)V) 

s\ i) =1 -7° 9 ti, -7" V — K =/ V 9 -T 4 y tf "j -f- £ ggft □ — ? 

04#7j£^fb£-t±\ ±Ta»«rnr^^ ltv^ 0 J: KMIt3f£ 

[1:2 7] 

r = | A jfi 2 « 3 (6», + f! >,)c 



• • • ( 8 ) 

[0 0 5 3] 

htzho ::t, biiri/- Kttt, ^ Jg , a (i 2 n 

(in-0$Et, Rlin-^g, e t (i u 1/ ? -f 4 At? 7 A, yS t f±tffLA^ c (i 

m^nom^ f/K±biT t * & o 
[m 2 8] 




[0 0 5 4] 

(X-YTj fo] g IjlftlJiP T ^ 3" 0 X A ) 

5S (6) . ^ (7) <7)^fiK:tLt, X, Y, Z;frfflK**L^*l®:£LfciI 
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xazlq x, Y\t.m.n\m^-y° 

<D^\k\%L%m9\~7r^ 0 x-Y?jfi]^n-fz>Mm%m7)v=n) xa -etien 

JS £ # tb ■ 1“ 4 & Jf T X n" >; X a t? * * 0 £ j£S; o a S^# 

WlZit&tztbK' &*<Dj£gEm&tei&T03:K£ Olfttif * o 

[m2 9] 

*w = a(*w -.!»,) 

• • • (10) 

[m3 o] 

= a (^;re/ _ ^ ) 

• • • ( 11 ) 

[0 0 5 5] 

L L t:\ Vxref x Vyrefti^tL'PtiXx Y^[a]<7>ii^ @ f®fiix Pxrefx Pyreffi^tL 
^X.Y^InJ^ga^fil, PXx Py li'Ztl'FtlMfo&Z' Y^U> 

c d-f *K &-'<vm®%ztit%cLx£kT<DM 

pjf£#-f&o ©m mv < ypzfrif&zt 

L&v^ 0 3og(7)g0rt:j;oTx 

*#£\ frzfi) XA%uzm&'?& &o 

«x iSgg$R(±SSfllJgRTK-DG P S lz&oXf&m*If£’C$>2>fctb. j£ ( 6 ) 
)&£/ ( 7 ) hz io If %> 3 ^4r t/K 7)|*I l o f: ^ v 7''-9 i '— / *\iZ X 0 }j£ 

SUV'^O 

[0 0 5 6] 
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( z /j |p] g T )V n" ijXA) 

y? a U-y a >*§££Jtf£U 2o<7)^-r-^// J -?i-r^> <fc o KsS 
(9) &5eL, 'e-O'fit^ffl^TLQI^lJ^a^Uct OZ^OMtlJta 

T JP n” 0 X A £• fxft L A o ZAfaA*tA&i§®M®T;PX'U XA <t {i, Z/J[6]<£>& 
& iijt g TLbti tzt%. *<?>&.&&%. * mm-r £ a *5 * n w * a 
x a «?&« 

^&*&£-£*Aa&*:: % ZAffl<a&jglSS&&T^C:«fc Olfth-f&o 

[m3 1 3 

*W =M*w-^) 

• * * (12) 

::t\ VzreftiZAlnJwMJg PzrefCtZAftOfifigSffi, PzSflWZ 

MS, 

[0 0 5 7] 

P1±X)$IJ^T;WX'0 XAHi; l o tc 

, £**^0 i ic, 

1 2 c, mmm<vn$k%k%:zmi 3 c/Tt 0 tuf2i#$ij«g, buisa-a^ 

fcljfp T ju X 0 X'A ^H^)ffi/J^S!ftA^ , ; =?X^ AlllgL AMIS AMI® A^0 
Og#f|Hlf9vX-rAO-- ^IfiCov^Tp^t^o El 1 «t d CvXf A 

o#|j£i±, A£ <^tt^^frSE^MiJ®^eA^HuSaA-^/N”;PX^A^j#^ 
17 £ltlrfiAhMI® A^'J 3X^ 1 Ajgfc LAMjD yXr. U— ? 

ill l^il, d tz#>e>m±.m 

ttzfrlfbti& o ^0 3 X? Sffc 1 </> 31^13: 

fc, 3 7'Xtftl X> 5 o<7)#££itl^-r^X 
Ot-^-/3t, -tX-9-2 *& 

-UiJ&'fctSbe&fi* S lilt t ARMIES #$WT;P3''0 XA^fflv^t-^- 
^ 3<7)Ax<X»®iI^atfj):AfS]/)^lJ^^^|^^3ZHvg^i-^CPU4 t, J&± 
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m t <omm fA5t, ^s&sgaigg s ^ ^ & $ g 
t^>^iiiffi6 - 9 — t*mnztir\,'2>o 

4z >*f 2 RZf CPU 4 R 5 fr <b hu IE g $ tlX ^ & 

0 cpu -?±?fcjrsM ioiic^ 2&b&b 

jjz- \tztz#>K, 5 2 i> 

iitv^o tfz, -fe>+P2 ©ffil^tSGP S -t > 

*9" 2 1 3 3 >-9- 2 2 . ^ 0 n 

£ tt$j t- & 2 3 , a. TO fi £ tt?i« i~ ^ m.%-Rm \ 2 4rfm^btiz> 0 

"Cab -2> o $!lx. ItrfrlJfP y/fA ri*gfr4 , g‘ <b S^co h 7 tc «t 
0. CPU4« lTA>j HU IS 

•9*— ^ ^ ^ il^-/ 9)#S t 7 t± Kt-^D0#x.> ^ 0 3 - 7 ° 

£fc, huIS^-^Vn°;i/^^/^#^M7 
A & £ t i,Z «fc 0 , $ n/ZHUfS/hMfcA^ 'j37*^7y'3>A'j3 

7°?(D h L-CflJffl-f-SC: 7 y'zi >^0 

&mmmt^WifflW<om-f§r<v}t ?&*9 : 1^8 : 2 (D^diz 
g#$IJ^fJJtCJtm^«< - gg^T^&gg* Lt(>CPU4i'f> 

fig $ ti & g U * A’] : b: i i} a'J 3 i 7 

MJfP£ti& 0 fit, 7 yn^'j n^^co^lt^ltt^tconirbm^^WiJ 
MIJHS< C McJ: 0. rA^'J n A? 

-?> <h v ^ 7 t<7)'Cab'2>o 
[0 0 5 83 

-A, g±^KJ±, t. fig^ 
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